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(57) ABSTRACT

The mvention concerns a fixed flow distribution blading (10)
in a turbomachine, comprising two coaxial annular plat-
forms that are internal (12) and external respectively, linked
to each other by a plurality of radial blades (11), in which the
internal annular platform (12) comprises an annular radial

partition (120) and a blade support ring (121) extending to
cach side of an outer radial end of said partition (120), the

blading (10) further comprising an annular sealing plate (20)
(Continued)
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mounted on the internal annular platform (12), on the
upstream side of the radial partition relative to an airflow in
the blading, the blading (10) being characterized in that the
sealing plate (20) 1s mounted on the blade support ring
(121), and 1n that it comprises a circumierential groove. The
invention also concerns a method for producing such a
blading and a turbomachine comprising such a blading.
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FLOW DISTRIBUTION BLADING
COMPRISING AN IMPROVED SEALING
PLATLE

FIELD OF THE INVENTION

The field of the invention 1s that of fixed vane assemblies
for distributing flow within a turbomachine.

PRIOR ART

A turbomachine includes turbine stages each including a
bladed rotor disc and a vane assembly for distributing the
airtlow (stator) flowing within the turbine, each vane assem-
bly mncluding two coaxial annular platforms, one extending
inside the other, and between which extend a plurality of
fixed radial blades.

The flow of air 1n the turbomachine extends normally
within the blade passage, that 1s between the fixed blades. In
order to avoid recirculation of air 1 a radial direction
between the rotor passage and the interstice between the
platform of the fixed vane assembly and the rotor located
upstream of 1t with respect to the airtlow, fixed vane assem-
bly stages forming the stator and the rotor have been
provided with elements cooperating for forming a labyrinth
type seal.

Each rotor stage includes 1n this regard an annular down-
stream spoiler, while each fixed vane assembly has, on its
inner platform, a sealing plate extending upstream so that the
two (annular spoiler and sealing plate) are partially super-
imposed.

The sealing plate must also accomplish a so-called “fuse”™
function to preserve a breakage hierarchy 1n the event of an
overspeed of the turbine, that 1s to say a considerable
increase 1n the rotation speed of the turbine which can lead
for example to a fracture of the turbine shaft.

To stop this malfunction, which can have serious conse-
quences for the mtegrity of the turbine and therefore of the
aircraft, 1t 1s desired to break a maximum of rotor blades on
the fixed blades of the stator (set of fixed vane assembly
stages) based on the principle that the rotor moves back with
respect to the stator under the influence of aerodynamic
forces, bringing about contact between the fixed blades of
the stator and the moving blades of the rotor.

A distinction 1s made between damaging overspeed clear-
ances, located between the trailling edge of the moving
blades of the rotor and the leading edge of the fixed blades
of the stator at the upper level or in the middle of the
passage, and non-damaging overspeed clearances, located
between the trailing edge of the moving blades of the rotor
and the leading edge of the fixed blades of the lower level
of the passage.

To better control overspeed and thus preserve the break-
age hierarchy so as to guarantee stopping of the turbine, 1t
1s necessary that the damaging overspeed clearances be
filled first, that 1s that they become zero betore the non-
damaging overspeed clearances. This factual situation
requires that the non-damaging overspeed clearances be
increased to ensure that hierarchy.

A contradiction therefore results regarding the sealing
plate: an increase 1n non-damaging overspeed clearances in
the lower passage implies a reduction 1n the overlapping
clearance, and vice versa.

However, given the slight clearance between this plate
and the upstream rotor, the rotor/stator contact will occur
first 1n this area in the event of a turbine overspeed. To
preserve the breakage hierarchy in the event of an over-
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speed, the sealing plate must not oppose any resistance and
must break or must buckle faster in the event of collision

with the movable rotor, hence this “tuse” function.

In this regard, a section view 1s shown 1n FIG. 1 of a lower
platform 12 of fixed vane assembly 10 for distributing tlow,
illustrating the configuration of a sealing plate adopted up to
the present time. .

T'he lower platform includes a wall 120
extending radially and a support ring 121 of a vane assem-
bly, extending substantially axially on either side of the wall.
The sealing plate 2 1s fastened by brazing only to the wall
of the lower platiorm, on the upstream side, so as to be easily
destroyed 1n the event of collision with the rotor. In addition,
it has corrugations between the portion brazed to the wall
and the part extending upstream, to make 1t less rigid.
The sealing plate therefore requires, during its manufac-
ture, a considerable number of operations: first, cutting and
shaping, which 1s complex due to the corrugations that the
plate has, and brazing the plate to the platform’s wall.
This manufacturing method 1s complex, requires excess
charges for machining to prepare the surfaces to be brazed,
as well as a prolongation of the manufacturing time.
There also exists a need for an alternative for manufac-
turing the sealing plate, retaining the same sealing and
“fuse” tunctions, and facilitating the manufacturing method.

PRESENTATION OF THE INVENTION

The invention has as its goal to resolve the problems
mentioned before, by proposing a vane assembly for dis-
tributing flow 1including a sealing plate with simplified
manufacture.

In this regard, the invention has as 1ts object fixed vane
assembly for distributing flow within a turbomachine,
including two coaxial annular platforms, respectively 1nner
and outer, interconnected by a plurality of radial blades,
wherein the annular inner platform includes a radial annular
wall and a support ring of the blades extending on either side
of a radially inner end of said wall, the vane assembly further
including an annular sealing plate fastened to the inner
annular platform, on the upstream side of the radial wall
with respect to an air flow within the vane assembly,

the vane assembly being characterized in that the sealing
plate 1s fastened to the support ring of the blades, and in that
it comprises a circumierential groove.

Advantageously but optionally, the fixed vane assembly
for distributing tlow according to the invention can further
include at least one of the following characteristics:

the sealing plate 1s made of sheet metal.

the sealing plate 1s fastened to a radially iner surface of

the support ring of the blades.

the support ring of the blades includes, on a radially inner

surface, an annular groove, and the sealing plate 1s an
clastic split ring 1including a circumierential protrusion
complementary to the groove.

the support ring of the blades includes an upstream face,

and the sealing plate 1s fastened to the upstream face of
the support ring.

the upstream face of the support ring of the blades

comprises an annular groove, and the sealing plate 1s
iserted into said groove 1n a strip with a width corre-
sponding to the depth of the groove, the sealing plate
comprising on said width a plurality of lugs arranged
regularly along the circumference of the sealing plate to
maintain the plate in position in the groove.

Another object of the invention 1s a method for manufac-
turing such a vane assembly, mncluding the steps consisting

of:
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making an annular groove 1n an annular sealing plate by

stamping or machiming, and

applying the annular sealing plate onto a support ring of

the blades of a radially inner platiorm of a fixed vane
assembly for distributing flow.

Advantageously, but optionally, the manufacturing
method also includes at least one of the following features:

the method includes, betore applying the sealing plate

onto the support ring, the steps consisting of:
forming an annular groove in an upstream face of the
support ring, and
forming a plurality of lugs on the annular sealing plate
by laser cutting and folding,
the step consisting of applying the annular sealing plate to
the support ring comprising the insertion of the annular
sealing plate into the groove of the support ring.
the annular groove 1n the support ring 1s made during a
step consisting of casting said blade support ring, by
mserting a foundry core (30) mto a mold used for
making said ring.

The mnvention also has as its object a fixed blade assembly
for distributing tlow within a turbomachine, including two
annular coaxial platforms respectively inner and outer, inter-
connected by a plurality of radial blades, wherein the
annular blade support platform includes a radial annular wall
and a support ring of the blades extending to either side of
a radially outer end of said wall, the vane assembly further
including an annular sealed plate fastened to the inner
annular platform, on the upstream side of the radial wall
with respect to an air flow 1n the vane assembly, the vane
assembly being characterized in that the support ring of the
blades includes an annular groove, and the sealing plate 1s
inserted 1nto said groove 1n a strip with a width correspond-
ing to the depth of the groove, the sealing plate comprising,
over said width, a plurality of lugs designed to maintain the
plate 1n axial position 1n the groove with respect to the axis
of the platform, and in that the sealing plate comprises:

on 1ts width designed to be inserted into the groove, a

plurality of portions corrugated 1n the direction of the
axis of the axial platform, said portions being spaced by
rectilinear portions in said direction, or

on 1ts end designed to be inserted into the groove, a

plurality of protruding tabs, each tab being surrounded
by a shape-memory spring.

This vane assembly can be made by a manufacturing
method including steps consisting of:

making a groove 1n a support ring of the vane assembly,

making a plurality of lugs on an annular sealing plate by

cutting and folding, and

inserting a sealing plate ito the groove 1n the support ring,

of the blades so that the lugs are mserted mto the
groove.

The invention further has as 1ts object a turbomachine
including at least one fixed vane assembly for distributing
flow according to the preceding descriptions.

The fact of applying the sealing plate to the support ring
of the blades makes 1t possible to shorten it and to lighten 1t,
which reduces its production cost and also makes it possible
to avoid a step consisting of corrugating the plate to reduce
its stiflness.

DESCRIPTION OF THE FIGURES

Other features, aims and advantages of the imnvention waill
be revealed by the description hereafter, which i1s purely
illustrative and not restrictive, which must be read with
regard to the appended drawings whereon:
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FIG. 1, already described, shows an axial section view of
a lower platform of a vane assembly of the prior art.

FIG. 2a shows a partial perspective view of a vane
assembly conforming to an embodiment of the invention.

FIG. 2b shows a partial perspective view of a sealing plate
ol a vane assembly conforming to FIG. 2aq,

FIG. 2¢ shows an axial section view of a plate of FIG. 25,

FIG. 3a shows a partial perspective view ol a vane
assembly conforming to another embodiment of the inven-
tion.

FIG. 36 shows a detail of an embodiment of a vane
assembly of FIG. 3aq,

FIG. 4a shows a partial perspective view of a vane
assembly conforming to another embodiment of the inven-
tion.

FIG. 4b shows a partial perspective view of a sealing plate
of a vane assembly of FIG. 4a,

FIGS. 4¢ and 44 show a detail of embodiment of a plate
of FIG. 45, respectively 1n perspective and seen {rom below,
and

FIG. 4e shows an axial section view of the installation of

a sealing plate 1n vane assembly of FIG. 4a.

FIGS. 5a and 5b 1illustrate respectively another vanant
embodiment of a plate of FIG. 45, as well as a detail of this
variant,

FIGS. 6a and 66 illustrate respectively another variant
embodiment of a plate of FIG. 4b, as well as a detail of this
variant,

FIG. 6¢ shows 1n section the positioning of a sealing plate
of FIGS. 6a and 65 1n a support ring of a vane assembly,

FIG. 7a shows a section view of a variant embodiment of
a sealing plate of FIG. 6¢ once placed 1n a support ring of
a vane assembly,

FIG. 7b shows schematically a section view of a variant
embodiment of a groove 1 a support ring of a vane
assembly,

FIG. 8 shows the principal steps of the manufacturing
method of a vane assembly according to the embodiments
shown 1 FIGS. 2a to 4e.

FIG. 9a shows a support ring of the blades 1n which a
groove 1s made by means of a foundry core,

FIG. 956 shows a foundry core of FIG. 3a.

FIG. 10 shows the principal steps of the manufacturing
method for vane assembly according to the embodiments

shown 1n FIGS. 4a to 75.

T

DETAILED DESCRIPTION OF Al LEAST ON.
EMBODIMENT OF THE INVENTION

Referring to FIG. 24, a partial view of {ixed vane assem-
bly 10 for distributing the airtlow tlowing 1n a turbomachine
1s shown, forming one stage of a nozzle of a turbomachine’s
turbine, for example of the low pressure turbine. This fixed
vane assembly stage 1s therefore configured to be positioned
downstream of a moving vane assembly stage of the rotor.

The vane assembly 10 comprises a plurality of fixed
blades 11 positioned radially with respect to an axis of the
turbomachine (not shown), which also 1s the axis of the vane
assembly, said blades each extending between an inner
annular platform 12 and an outer annular platform 13
(shown 1n FIG. 3a), coaxial about the axis of the vane
assembly.

The platform 12 comprises an annular wall 120 extending,
radially with respect to the axis of the turbomachine, as well
as a support ring 121 of the blades 11 extending on either
side of the wall at a radially outer end thereof.
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The platform 12 also comprises a ring 122 supporting a
layer of abradable material 123 extending on either side of
the radial wall 120, at its radially mner end.

In FIGS. 24, 3a, and 44, an arrow F shows the direction
of flow of the air through the vane assembly 10, thus
defining an upstream portion with respect to the airtlow by
which the airflow arnives, and a downstream portion with
respect to the airflow, by which the airflow leaves.

The rings 121 and 122, as well as the radial wall 120,

delimit a cavity opening upstream and a cavity opening
downstream with respect to the airtlow.

In addition, the vane assembly 10 includes an annular
sealing plate 20, fastened to the mmner annular platform 12
and on the upstream side of the radial wall with respect to
the airtlow, and extending upstream.

This annular sealing plate 1s configured to cooperate with
a downstream spoiler of rotor vane assembly located
upstream of the vane assembly in the turbine, to form a seal
of the labyrinth type as described previously.

The annular sealing plate 20 1s fastened to the support ring,
121 of the blades, and not to the radial wall 120. The sealing
plate 20 1s thus shorter in the axial direction, hence lighter,
and simple to manufacture.

The sealing plate 20 1s advantageously made of sheet
metal.

According to one embodiment shown in FIG. 2a, the
sealing plate 20 1s fastened to the support ring 121 of the
blades, at a radially inner surface 1210 of the ring, by
brazing.

Advantageously, referring to FIGS. 26 and 2c¢, the plate 20
also comprises a circumierential groove 21 reducing its
stiflness, so that the plate can also provide 1ts so-called
“fuse” function.

Alternatively, the plate 20 can include a plurality of
circumierential grooves shaped as sectors of a circle, or even
a plurality of axial grooves.

According to an alternative mode of manufacture shown
in FIGS. 3a and 35, the sealing plate 20 1s a “C-clip,” that
1s a split elastic ring, comprising on its periphery a circums-
terential protrusion 22. The support ring 121 of the vane
assembly 10 then has an annular groove 1212 on its radially
inner surface 1210, designed to receive the protrusion 22 of
the plate 20.

The sealing plate 20 being 1n the form of a split elastic
ring, 1t can be slightly deformed to reduce 1ts diameter, so as
to allow the 1nsertion of the protrusion into the groove in the
support ring 121 of the blades. Once 1n place, the split ring
returns to 1ts i1mitial diameter due to its elasticity, thus
ensuring that it 1s held 1n position.

This embodiment has the advantage that the placement of
the plate 20 does not require a brazing step, which is often
time-consuming because 1t requires preparing the surfaces to
be brazed betfore the brazing step itself. Also, thanks to the
absence of brazing, a vane assembly according to this
embodiment can be prepared more easily.

Finally, to provide the fuse operation described earlier, the
plate 20 can further include a circumierential groove (not
shown), or the alternatives described earlier 1n relation to the
embodiment of FIGS. 25 and 2c.

According to an alternative embodiment shown 1n FIGS.
da to 4e, the support ring 121 of the blades includes, on 1ts
upstream face 1211 a circumierential groove 1213, designed
to receive the sealing plate 20.

The groove 1213 has a depth I, corresponding to the width
of an annular strip of the sealing plate 20 which 1s serted
there.
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To hold 1t 1n place 1n the groove 1213, the sealing plate 20
includes a plurality of lugs 23, preferably but not restric-
tively distributed regularly, that 1s with a constant angular
interval with respect to the axis of the vane assembly, over
the circumference of the plate 20. The lugs are made 1 an
annular end strip with a width I of the plate designed to be
inserted nto the groove.

The lugs 23 consist of L-shaped cuts made from the edge
of the plate to be 1nserted into the groove 1213, that 1s a first
portion 230 of the cutout substantially orthogonal to the
edge of the plate and a second portion 231 of the cutout
orthogonal to the first, and thus substantially parallel to the
edge of the plate. The sheet metal portion 232 of the plate 20
delimited by this cut 1s then folded to form a protrusion from
the surface of the plate 20.

The orthogonal cutout 230 at the edge of the plate can
have a length less than or equal to the depth I of the groove.
For example, in FI1G. 4e, this cutout 230 has a length equal
to the depth of the groove. In other embodiments described
hereafter, 1t 1s smaller. The lugs 23 can be folded alternately
to one side of the plate and the other.

Advantageously, the second portion of the cut, parallel to
the edge of the plate, extends successively from one lug to
another, from one side and the other of the first part of the
cutout, so as to cause the orientation of the lugs to vary and
to make more difficult the withdrawal of the lugs after
positioning of the sealing plate 20.

Moreover, as shown in FIGS. 6a and 6b, the plate
advantageously comprises a plurality of bosses 24 prefer-
ably distributed regularly along the circumierence of the
plate 20. The bosses 24 are preferably found on the radially
inner surface of the plate. They make 1t possible, by increas-
ing the thickness of the plate, to hold 1t in a radial position
about the axis of the vane assembly and of the platforms, 1n
the groove.

Advantageously, a plurality of recesses, or preferably one
circumierential recess, 1s situated in the blade support
groove 1213, and configured to be able to receive the lugs,
and to form 1n the support ring 121 an edge 1214 designed
to retain the lugs. Thus, once the plate 20 1s 1inserted into the
groove 1213, the lugs allow 1t to be held m axial position.

The sealing plate 20 can further include a circumierential
groove 21, as in FIG. 2¢ or the variants described earlier for

the other embodiments, so as to guarantee 1ts “fuse” func-
tion.

For this embodiment, the fuse function of the plate can
also be implemented 1n other ways.

According to a first variant shown in FIGS. 5a and 55, the
sealing plate 20 includes a plurality of portions 25 shaped
like sectors of a ring, at which the sheet metal 1s corrugated
in a direction transverse to the plate, that 1s, once inserted 1n
the support ring 121 of the blades, 1n a direction substan-
tially parallel to the axis of the vane assembly and of the
platiorms.

The “direction” of the corrugations 1s the axis on either
side whereof the plate 1s corrugated. The corrugations thus
form parallel furrows 26 shaped as sectors of a ring.

These corrugations make 1t possible to ensure that the
breakage hierarchy 1s respected 1n the event of an overspeed,
and therefore of a contact between the moving vane assem-
bly of the rotor, located upstream, and the vane assembly 10.
Indeed, 1n the event of a possible contact, the axial forces
exerted by the rotor vane assembly on the vane assembly 10
have the effect of causing the plate 20 to buckle by com-
pressing the corrugations in the manner of a spring, which
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ensures that the sheet metal 1s moved downstream with
respect to the airtlow and does not interfere with the break-
age hierarchy provided for.

In this regard, the portions 27 of the plate 20 between the
two corrugated portions 25 do not have corrugations, that 1s
they are rectilinear 1n the axial direction defined earlier, and
they preferably have a smaller width I, than the width 1,
of the corrugated portions, the width being measured 1n the
axial direction.

By convention, the “curvilinear distance” d, shown by an
undulated arrow, 1s called the width of the corrugated
portion of the plate running along the corrugations, corre-
sponding to the width of the strip obtained by unfolding this
corrugated portion, and by opposition the “width” of an
undulated portion 1s the width of the strip occupied by the
undulated portion once the sheet metal 1s folded to form the
corrugations.

Preferably, the width of the corrugated portions 25 1s
equal to the depth I of the groove, so that the curvilinear
distance 1s strictly greater than I, and the rectilinear portions
27 have a width strictly smaller than I.

As can be seen i FIG. 3a, the lugs between which 1s
placed each corrugated portion are made 1n the adjoiming
rectilinear portions 27; they are therefore symmetrical with
one another with respect to the corrugated portion 25.

In the event of an overspeed of the turbomachine, the
corrugated portions 25 can come into abutment against the
bottom of the groove in the support ring 121 and the
corrugations can compress before the rectilinear portions are
loaded, and thus they do not prevent that compression.

According to another variant, shown in FIGS. 6a, 65 and
6¢, the sealing plate 20 includes, at 1ts end 1nserted into the
groove, a plurality of tabs 28 protruding from said plate 1n
the axial direction. The tabs 28 are preferably regularly
distributed over the circumierence of the plate 20.

In addition a spring 29 1s mounted on each tab 28, the
spring being called a shape-memory spring, meaning that
when the spring 1s compressed it does not return to its
original position.

As shown 1n FIG. 6¢, 1n this embodiment the depth I of
the groove 1213 1s occupied, over a width L, by the lugs 23,
and over the rest by the tabs 28 provided with springs 29. In
this case the lugs 23 thus do not occupy the entire depth of
the groove.

The tabs added to the definition of the sealing plate 20,
and on which are positioned the springs, again make it
possible to ensure that the breakage hierarchy is satisfied in
the event of an overspeed. Indeed, 1n the event of a possible
contact between the rotor vane assembly located upstream
and the vane assembly 10, the axial forces exerted by the
rotor vane assembly on the plate will have the effect of
compressing the shape-memory springs.

Then the fact that the springs have shape memory ensures
that they will not exert any forces on the plate 20 after their
compression, and thus guaranteeing that the latter do not
interfere 1 the breakage hierarchy provided for in the
turbine.

In order for the compression of the springs to take place
without being hindered by the tabs 28, two possible embodi-
ments are provided for, 1llustrated 1n FIGS. 7aq and 7b.

According to a first embodiment, shown 1n FIG. 7a, the
springs 29 are longer than the tabs 28 on which they are
positioned. Thus during assembly the springs are pressing
against the bottom of the groove 1213 of the support ring of
the blades and, 1n the event of contact between the rotor vane
assembly located upstream of the vane assembly 10, the
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springs 29 can be compressed until the tabs come into
abutment with the bottom of the groove.

The difference in length A between the springs and the
tabs must therefore be greater than the difference between
the two following clearances: the clearance between the
downstream spoiler of the rotor blade located upstream of
the vane assembly and the sealing ring 20, and the clearance
situated between the parts of the rotor blade and the vane
assembly 10 coming into contact first in the event of a
displacement of the rotor blade.

As a vaniant shown 1 FIG. 7b, the groove 1213 also
includes a recess 1215. The height, 1n a radial direction, of
the recess 1s less than that of the groove, and 1t corresponds
to the height of the tabs 28 so that the recess can receive the
tabs.

On either side of the recess 1215 1s defined a support
surface on which the springs 29 rest. The recess 12135 1s
advantageously circumierential to facilitate 1ts manufacture.

Advantageously, 1n this embodiment, the length of the
springs 1s equal to that of the groove, but it may as well be
longer or shorter.

In this case, 1n the event of contact between the rotor vane
assembly located upstream of the vane assembly 10, the
plate bears against the support surface 1216, which brings
about compression of the springs 29 and penetration of the
tabs mto the recess. The tabs do not hinder displacement of
the plate.

As betore the depth A' of the recess must be greater than
the difference between the two following clearances: the
clearance between the downstream spoiler of the rotor
located upstream of the vane assembly and the sealing plate
20, and the clearance between the parts of the rotor blade and
the vane assembly 10 coming into contact {irst in the event
of displacement of the rotor blade.

In addition, 1n the two variant embodiments, the springs
29 can also have a length and a helical pitch sufliciently high
that they can be compressed by the difference between the
two mentioned above.

This embodiment also has the advantage that 1t does not
require the implementation of a step consisting of brazing
the parts.

Referring to FIG. 8, the manufacturing method for a vane
assembly including a sealing plate provided with a groove
functioning as a fuse conforming to the preceding descrip-
tion 1s now summarized.

The steps 1llustrated 1n FIG. 8 are shown 1n an arbitrary
order, which does not restrict the order 1n which they must
be implemented.

The method preferably includes at least two steps which
are, on the one hand, forming 100 a groove 1n a sealing plate
20 to ensure 1ts fuse function, then applying 200 the groove
to a support ring 121 of the blades 11 of a vane assembly 10.
The groove can be made by stamping or machining, for
example by electrical discharge machining.

If the vane assembly conforms to the embodiment of
FIGS. 2a to 2¢, attachment of the sealing plate 1s accom-
plished by brazing 210.

Alternatively, i the vane assembly conforms to the
embodiment of FIGS. 34 and 35, or of FIGS. 44 to 4e, the

method also includes a step 150 consisting of making a
groove 1212, 1213 1n the support ring 121 of the blades or
in the radially inner surface 1210 of the ring 1n the case of
FIGS. 3a and 35, or in the upstream face 1211 as 1n the case
of FIGS. 4a to 4e.

The groove 1212 located 1n the radially inner surface
1210 of the support ring 121 of the blades can be made by
machining 151. Alternatively, the groove 1213 made in the
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upstream face 1211 and having an edge 1214 as for the
embodiment of FIGS. 4a to 4e 1s made, during casting 152
of the ring 121, by inserting a foundry core 30 into the mold
used for this purpose. This manufacture 1s 1llustrated 1n FIG.
9a, which shows the core 1n place 1n the ring 121, and 95,
which shows the core.

The core 30 advantageously comprises a ring of material
31 provided on 1its circumierence with a protruding tab 32,
said tab being provided at 1ts end with a circumierential
bulge 33. In this manner the groove obtained has an undercut
recess (thus forming the edge 1214) allowing the lugs 23 to
be housed 1nside the groove, pressing against the edge, thus
guaranteeing positioning and maintaining in an axial posi-
tion during operation, that 1s in the direction of the axis of
the vane assembly and of the platforms.

The step 200 consisting of attaching the sealing plate 20
then includes the 1nsertion 220 of a portion of the plate 20
into the groove.

In the embodiment of FIGS. 3a and 354, wherein the
sealing plate 20 1s a C-clip, the insertion step 220 corre-
sponds to the 1nsertion of the circumierential protrusion 22
of the plate 1into the complementary groove 1212. This step
1s then preceded by a step 160 consisting of deforming the
C-clip to reduce 1ts diameter and allow this nsertion.

In the embodiment of FIGS. 4a to 4e, the insertion of the
sealing ring 20 corresponds to the insertion of a width I of
the plate, corresponding to the depth of the groove, into said
groove 1213. The method then includes a preliminary step
170 of making lugs by cutting, using a laser for example,
then folding. The plate 1s 1nserted into the groove until the
lugs are positioned 1n the cavities, against the edge 1214 of
the support ring 121 of the blades.

In any case, the method 1s implemented rapidly because
in particular 1t does not include a step consisting 1n forming
the sealing plate 20 to form corrugations in said plate.

Alternatively, referring to FIG. 10, a manufacturing
method for a vane assembly within the embodiments
described previously with respect to FIGS. 5a to 5b 1s
described.

During a first step 100", an annular groove 1212 1s made
in a support ring 121 of blades, during a step consisting of
molding the ring, by inserting a foundry core 30 as described
carlier.

The recess 12135 at the bottom of the groove, 1n the case
of an embodiment of FIG. 7b, can also be made during
molding, or alternatively by machining.

A second step 200" includes the forming of an annular
sealing plate by stamping and shaping 210'.

The lugs 23 of the plate 20 are then formed by cutting and
folding 220"

Advantageously, this step consisting of cutting also
includes the formation of the tabs 28 at the end of the plate,
for the embodiment shown 1n FIGS. 6a to 6¢. Then, for the
embodiment shown 1n FIG. 4, a circumiferential groove 21 1s
made, 230", 1n the plate 20 by machining. The manufacture
of this embodiment was described earlier with reference to
FIG. 8, in which 1t was stated that the order of the steps was
not restrictive. Thus it 1s shown 1n FIG. 8 that the grooving
of the plate 20 1s the first step, while 1 FIG. 10 the first step
1s the formation of a grooved ring. The skilled person will
understand, however, that these two methods are equivalent.

Then, 1n the case of the embodiment of the plate shown
in FIGS. Sa and 35, portions of the plate between two lugs
are folded by shaping 240' to obtain corrugations. In the case
of the embodiment shown 1 FIGS. 6a to 6c, a shape
memory spring 29 1s positioned, 250", on each tab 28.
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Finally, the plate 20 1s inserted into the groove 1212
during a placement step 300", on the side of the lugs, and 1f
necessary corrugated portions or tabs equipped with springs.

No matter what variant 1s adopted, the method makes 1t
possible not to resort to a brazing step and a step consisting
of preparing surfaces to be brazed.

The mvention claimed 1s:

1. A fixed vane assembly for distributing flow 1n a
turbomachine, including two coaxial annular platforms,
respectively an inner and an outer annular platform, inter-
connected by a plurality of radial blades, wherein the 1inner
annular platform includes a radial annular wall and a support
ring of the blades extending on either side of a radially outer
end of said radial annular wall, the fixed vane assembly
further including an annular sealing plate fastened to the
inner annular platform, on the upstream side of the radial
wall with respect to an air flow 1n the fixed vane assembly,

wherein the annular sealing plate 1s fastened to the

support ring of the blades and not to said radial annular
wall, and

wherein the annular sealing plate comprises a circumfier-

ential groove.

2. The fixed vane assembly according to claim 1, wherein
the annular sealing plate 1s made of sheet metal.

3. The fixed vane assembly according to claim 1, wherein
the annular sealing plate 1s fastened to a radially inner
surface of the support ring of the blades.

4. The fixed vane assembly according to claim 1, wherein
the support ring of the blades includes, on a radially inner
surface, an annular recess, and the annular sealing plate 1s an
clastic split nng including a circumierential protrusion
complementary to the recess.

5. The fixed vane assembly according to claim 1, wherein
the support ring of the blades includes an upstream face, and
the annular sealing plate 1s fastened to the upstream face of
the support ring.

6. The fixed vane assembly according to claim 5, wherein
the upstream face of the support ring of the blades includes
an annular groove and the annular sealing plate 1s inserted
into said groove over a strip with a width corresponding to
the depth of the groove, the annular sealing plate including
in said width a plurality of lugs regularly distributed along
the circumierence of the annular sealing plate to maintain
the plate 1n position mto the groove.

7. A turbomachine including at least one fixed vane
assembly for distributing flow 1n a turbomachine, including
two coaxial annular platforms, respectively an inner and an
outer platform, interconnected by a plurality of radial blades,
wherein the inner annular platform includes a radial annular
wall and a support ring of the blades extending on either side
of a radially outer end of said radial annular wall, the fixed
vane assembly further including an annular sealing plate
fastened to the mner annular platform, on the upstream side
of the radial wall with respect to an air flow 1n the fixed vane
assembly,

wherein the annular sealing plate 1s fastened to the

support ring of the blades and not to said radial annular
wall, and

wherein the annular sealing plate comprises a circumfier-

ential groove.

8. A method for manufacturing a fixed vane assembly
according to claim 1, including the steps of:

making an annular groove in an annular sealing plate by

stamping or machining, and applying the annular seal-
ing plate to a support ring of the blades of a radially
iner platform of the fixed vane assembly for distrib-
uting tlow.
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9. The method for manufacturing a fixed vane assembly
according to claim 8, further including, before applying the
annular sealing plate on the support ring, the steps of:

making an annular groove 1n an upstream face of the

support ring, and
making a plurality of lugs on the annular sealing plate by
laser cutting and folding, the step of applying the
annular sealing plate on the support ring comprising the
isertion of the annular sealing plate into the groove of
the support ring.
10. The method for manufacturing a fixed vane assembly
according to claim 9, wherein the annular groove of the
support ring 1s made during a step of molding said support
ring of the blades, by imserting a foundry core into a mold
used for making said ring.
11. A fixed vane assembly for distributing flow 1n a
turbomachine, including two coaxial annular platforms,
respectively an inner and an outer platform, interconnected
by a plurality of radial blades, wherein the inner annular
platform 1ncludes a radial annular wall and a support ring of
the blades extending on either side of a radially outer end of
said radial annular wall, the fixed vane assembly further
including an annular sealing plate fastened to the inner
annular platform, on the upstream side of the radial annular
wall with respect to an air flow 1n the fixed vane assembly,
wherein the annular sealing plate i1s fastened to the
support ring of the blades, and wherein the annular
sealing plate comprises a circumierential groove,

wherein the support ring of the blades includes an
upstream face, and the annular sealing plate 1s fastened
to the upstream face of the support ring, and

wherein the upstream face of the support ring of the

blades includes an annular groove and the annular
sealing plate 1s inserted into said groove over a strip
with a width corresponding to the depth of the groove,
the annular sealing plate including 1 said width a
plurality of lugs regularly distributed along the circum-
ference of the annular sealing plate to maintain the
plate 1n position into the groove.

12. A method for manufacturing a fixed vane assembly for
distributing flow 1n a turbomachine, including two coaxial
annular platforms, respectively an inner and an outer plat-
form, interconnected by a plurality of radial blades, wherein
the 1nner annular platform includes a radial annular wall and
a support ring of the blades extending on either side of a
radially outer end of said radial annular wall, the fixed vane
assembly further including an annular sealing plate fastened
to the mner annular platform, on the upstream side of the
radial annular wall with respect to an air flow 1n the fixed
vane assembly,

wherein the annular sealing plate i1s fastened to the

support ring of the blades, and

wherein the annular sealing plate comprises a circumier-

ential groove, the method comprising:

making an annular groove in an annular sealing plate
by stamping or machining, and

applying the annular sealing plate to a support ring of
the blades of a radially inner platform of a fixed vane
assembly for distributing flow,
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the method further comprising, before applying the annu-

lar sealing plate on the support ring,

making an annular groove in an upstream face of the
support ring, and

making a plurality of lugs on the annular sealing plate
by laser cutting and folding,

the step of applying the annular sealing plate on the
support ring comprising the mnsertion of the annular
sealing plate into the groove of the support ring.

13. A method for manufacturing a fixed vane assembly for
distributing flow 1n a turbomachine, including two coaxial
annular platforms, respectively an inner and an outer plat-
form, interconnected by a plurality of radial blades, wherein
the 1nner annular platform includes a radial annular wall and
a support ring ol the blades extending on either side of a
radially outer end of said radial annular wall, the fixed vane
assembly further including an annular sealing plate fastened
to the inner annular platform, on the upstream side of the
radial annular wall with respect to an air flow in the fixed
vane assembly,

wherein the annular sealing plate 1s fastened to the

support ring of the blades, and

wherein the annular sealing plate comprises a circumier-

ential groove, the method comprising;
making an annular groove 1n an annular sealing plate
by stamping or machining, and applying the annular
sealing plate to a support ring of the blades of a
radially mner platform of a fixed vane assembly for
distributing flow,
the method further comprising, before applying the annular
sealing plate on the support ring,

making an annular groove in an upstream face of the

support ring, and

making a plurality of lugs on the annular sealing plate by

laser cutting and folding,
the step of applying the annular sealing plate on the
support ring comprising the insertion of the annular
sealing plate into the groove of the support ring,

wherein the annular groove of the support ring 1s made
during a step of molding said support ring of the blades,
by 1nserting a foundry core into a mold used for making
said support ring.

14. A fixed vane assembly for distributing flow 1n a
turbomachine, including two coaxial annular platiforms,
respectively an inner and an outer annular platform, inter-
connected by a plurality of radial blades, wherein the inner
annular platform includes a radial annular wall and a support
ring of the blades extending on either side of a radially outer
end of said radial annular wall, the fixed vane assembly
further including an annular sealing plate fastened to the
inner annular platform, on the upstream side of said radial
annular wall with respect to an air flow i the fixed vane
assembly,

wherein the annular sealing plate 1s fastened to the

support ring of the blades at a radially inner surface of
the support ring, and

wherein the annular sealing plate comprises a circumfier-

ential groove.



	Front Page
	Drawings
	Specification
	Claims

